The present study involved characterization of variability of random amplified polymorphic DNA (RAPD) markers and protein patterns in some Pisum sativum cultivars. Twenty RAPD primers were used to estimate the genetic diversity in ten pea cultivars. A total of 89 bands were scored, of which 53 bands (59.55%) were polymorphic and two of polymorphic band were unique bands. The average of amplified and polymorphic bands was 4.45 and 2.65, respectively. The highest polymorphic bands found at locus C10, R11 and V03 (5 bands), whereas the lowest number of polymorphic bands found at locus OPA-09, OPA13, OPA-07, P19, N7 and N20 (1 band). Distance matrix based on Jaccard coefficient ranged from 0.333 to 0.774. The highest value was found between O-P622 and O-P234, while the lowest genetic distance was observed between O-P923 and O-P888. A dendrogram revealed two major clusters: cluster I and cluster II. The results of dendrogram indicated that the groups of cluster II is most genetically distant from groups of cluster I. The SDS-PAGE patterns of seed storage proteins, showed that among 23 electrophoretic protein bands, only five bands were recorded to be polymorphic. The distance matrix values ranged from 0.00 to 0.75. At distance 23, cluster analysis sorting the cultivars into two major groups. The dendrogram constructed from both methods divided pea cultivars into two clusters. In this study, analysis using RAPD markers provide more information about genetic diversity among pea cultivars and the results of SDS-PAGE show low variation among pea cultivars.
INTRODUCTION
Pea (Pisum sativum L) is a member of the cultivated legume crops belonging to the order Fabales, family Fabaceae and tribe Viciae (Griga and Novak 1990) .
The chromosome number (2n=14) of pea was established early in the last century (Casey and Davies 1993) . Pea (Pisum sativum L.) is an important legume grown and consumed extensively worldwide. As a rich source of proteins, carbohydrates and vitamins, peas are important in human nutrition. Consumed mostly as green peas, total production worldwide is around 8.3 million tons (FAO, 2008) . The economic value of pea is primarily due to the chemical composition of its seeds. Pea seeds, depending upon the cultivar and growing environments, contain 18-35% protein, 20-50% starch, 4-10% sugars, 0.6-1.5% fat, 2-10% cellulose, 2-4% minerals and 9-15% water (Sumner et al. 1980) . In order to preserve the genetic resources, several crop species from different geographical regions of Iraq are collected and preserved. This collection of plant genetic resources is belonging to several crop species. The study of genetic diversity among varieties or populations is based on -96-pedigree data, morphological traits, and molecular markers (Simioniuc et al., 2002) . Since morphological traits are generally influenced by environmental factors and, in some species, adequate level of morphological polymorphism is not available, they are of limited importance in an evaluation of genetic diversity (Vaz et al., 2004) . A large number of various molecular methods have been studied and developed to provide such descriptors (RAPD, RFLP, SSR, AFLP). The aim for variety identification is to obtain a specific pattern for each variety. Especially in crops with limited genetic diversity, the molecular marker of choice must be very informative. Several studies have been carried out to study genetic diversity within the pea germplasm and wild and cultivated species using different approaches (Zong et al., 2008a,b) . In addition to morphological and biochemical traits, molecular markers (Smýkal et al., 2008) have been used for the characterization of genetic relationships and exploring diversity. Most of the recent studies in pea have focused on genetic relatedness within the Pisum genus using morphological characters and (or) molecular techniques (Keneni et al., 2005; Smykal, 2006 , Smykal et al., 2007 . The RAPD method is relatively quick and easy to use, does not require any sequence information and can generate large numbers of markers. Thus, this method provides a valuable resource for phylogenetic studies. The RAPD technique was used for study of genetic polymorphism in different pea cultivars (Cheghamirza et al., 2002) . The RAPD method was used for mapping new molecular markers in pea (Cheghamirza et al., 2002) . A polymorphic 750-bp fragment, RAPD marker, specific to particular pea genotypes (line L-111 and the Nord cultivar) was identified by Kovesa et al. (2001) . The genetic diversity of 17 cultivars of pigeon pea using 17 random amplified polymorphic DNA (RAPD) markers has been reported by Malviya and Yadav (2010) .
Biochemical markers received more attention in years from the crop geneticists for assessment of genetic variability (Rabbani et al., 2001) . To separate and characterize proteins in pea, Polycrylamide Gel Electrophoresis (PAGE) in the presence of Sodium Dodecyl Sulfate (SDS) is one of the most widely used techniques (Coata and Plomion, 2005) . The aim of the present study was to determine the genetic relationships among several Iraqi pea cultivars with the help of RAPD markers and protein profile.
MATERIALS AND METHODS

Plant material
The germplasm used in this study consisted of ten pea (Pisum sativum L.) cultivars obtained from the 
DNA extraction
Genomic DNA was isolated from young leaf tissue from five individuals of each cultivar using the CTAB protocol of Doyle and Doyle (1987) as described by Smykal (2006) .
RAPD analysis and electrophoresis
The amplification reaction contained 1× PCR mix (Promega, USA), 1.5 mM MgCl 2 (Promega, USA), 0.2 mM dNTP (Promega, USA), 5 pmoles of each primer (Eurofins MWG Operon, Ebersberg, Germany), 1 U GoTaq polymerase (Promega, USA) and 75 ng template DNA in a volume of 25 µl. All primers (Table 1) were used in this research, which were published by Kianoosh et al., 2002 and RAPD-operon and BC primer sequences. The amplification conditions involved an initial step of 5 min at 94°C, followed by 36 cycles of 1 min at 94°C, 1 min at 35, 37, 40 and 42°C (depending on the primer) and 2 min at 72°C, with a final extension at 72°C for 10 min. The obtained PCR products were first separated on a 1.5% (w/v) agarose gel stained with ethidium bromide at a concentration of 10 mg/mL and run at 80 volts for 2 h. Then DNA Ladder (1 Kb) (Promega) was used for the approximate size of the bands. The products were visualized under UV light and sized relative to the ladder.
SDS-PAGE analysis
For the extraction of proteins, five seeds were grounded to fine powder with mortar and pestle. For total seed protein extraction from individual seed samples, 0.1 g of each variety was taken and then, 1 ml Tris urea buffer (containing 0.05 M Tris-HCl (pH 8.0), 0.4% SDS, 5 M Urea, 2.5% glycerol, 1.5% 2-Mercaptoethanol, 1 mM EDTA and 0.01% (w/v) Bromophenol blue) was added.
The sample was vortexed for 5 min followed by incubation for 3 hours at room temperature. The crude homogenate was centrifuged at room temperature at 15000 rpm for 10 min. The extracted protein samples were collected as supernatant and pellets were discarded and then stored at -20º. Electrophoresis was carried out in the discontinuous Sodium dodecylsulphate polyacrylamide gel electrophoresis (SDS-PAGE) system of Laemmli (1970) using 15% overnight on an electrical shaker. Destaining of gels was carried out for a couple of hours followed by gel preservation, scanning and photography. 
RESULTS AND DISCUSSION
RAPD-PCR analysis
Electrophoresis of PCR products on 1.5% agarose gels containing ethidium bromide revealed different degrees of polymorphism for different primers. Twenty primers showed clear bands and were applied to investigate the genetic variations among pea cultivars. All primers showed polymorphic bands. Figure 1 showed the PCR products of primer C2. The result of twenty primers showed the differences among pea cultivars ( Table 2 ). The 89 fragments from 20 primers found in this study was higher than the result reported by Ahmad et al. (2010) The distance matrix in this study was higher than that reported by Ahmad et al. (2010) . The dendrogram ( Figure   2 ) revealed that ten cultivars fell into two distinct groups.
The main cluster I, in its order, was divided into six sub- This study showed that RAPD markers used successfully for identification and phylogenetic relationship among cultivars. Cheghamirza et al. (2002) , Kovesa et al. (2005) and Samatadze et al. (2008) indicated that RAPD analysis revealed high genomic polymorphism among pea (P. sativum L.) varieties. -104-
Comparison between RAPD and SDS-PAGE
The number of amplification RAPD bands was more than that of SDS-PAGE. Moreover, the total number of polymorphic bands detected by 20 RAPD primers was much higher than SDS-PAGE. However, the results in this study suggested that the RAPD markers were superior to SDS-PAGE markers in the capacity of revealing more information about the genetic diversity. The RAPD and SDS-PAGE dendrograms separated all cultivars into two clusters. Our results indicated that SDS-PAGE of seed proteins supplied additional banding patterns for the discrimination of the pea cultivars, however; the differentiations were not sufficient in distinguishing among the cultivars. According to the SDS-PAGE results gathered from the study, it can be suggested that Iraqi pea cultivars grown in Iraq come from a narrow gene pool. 
